Abstract. Rapid increases in livestock production in the Netherlands have changed manure from a valuable input into a mere waste product. This is especially true for the southern and eastern parts of the country, where specialized pig and poultry farms have concentrated on sandy soils. As these farms generally own very little land, they largely depend on imported feedstuffs, As a consequence, manure is applied to the land in such large quantities that serious environmental problems have resulted: (1) eutrophication of surface water by phosphate emissions; (2) pollution of groundwater by nitrate emissions; and (3) acidification by ammonia emissions.
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In the last few years the Dutch government has developed a manure policy to counteract these effects. Our analysis of that policy has revealed at least three fundamental defects, which render the manure policy ineffective and inefficient. In this paper proposals are made to remove the defects in current manure policy. Much attention is paid to the problem of designing a mixture of policy instruments which is both effective as well as efficient in limiting the environmental problems caused by manure. It is shown that the use of financial incentives in regulation can substantially improve the efficiency of the manure policy. Finally, the main economic consequences of the proposed policy are examined for the public sector as well as for the agricultural sector.
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The Manure Problem in the Netherlands
Over the past 40 years Dutch agriculture has witnessed an unprecedented development in its livestock production This is most clearly illustrated by the growth of animal numbers (Table I) . Between 1950 and 1990, cattle numbers have doubled, the number of chickens has quadrupled and --most dramatically --the number of pigs is almost seven times higher now than in 1950. This development should be understood (cf. Van der Stee et al., 1989) as a response to:
1. a growing international demand for animal products; 2. a favorable EC-common agricultural policy, that is:
--government price support for milk, --no import levy for imported feedstuffs, and --substantial price support for cereals; 3. an excess labor supply in agriculture, especially in the sandy regions of the country.
Environmental and Resource Economics
Dutch farmers made good use of the harbor neighborhood of Rotterdam. Large amounts of concentrated feedstuffs were imported, enabling the development of a flourishing pig and poultry sector. In the dairy sector, farmers merely combined the guaranteed product 'prices with climatic advantages and continuously improving production techniques. It was a success story that many EC farmers and ministers were envious of. The growing imports of feedstuffs resulted in an even sharper increase in exports of agricultural products. The only product that was not exported, however, was manure. Understandably, the substantial growth in animal numbers resulted in an equally dramatic growth in volume of that smelly substance.
In the old days animal manure was highly valued for its ability to increase crop production. However, with the invention of chemical fertilizers, and with the segregation of the traditional mixed farms into specialized arable farming and specialized livestock production, manure lost its prominent position. Especially on the specialized pig and poultry farms, manure is now often treated as mere waste, that needs to be disposed of in the cheapest way possible. As these farms generally own very little land, they largely depend on imported feedstuffs. As a consequence, manure is applied to the land in such large quantities that serious environmental problems have resulted.
To illustrate the waste-like character of manure, one could compare the actual application of nutrients with the nutrient requirements for various crops (Table II) . The 'overfertilization' is most striking for green maize, a typical crop for pig farms. Whereas the requirements for nitrogen are
